The urinary excretion of spermatozoa (spermaturia) reflects the achievement of exocrine testis function during male puberty. In order to test the sensitivity and practicability of repetitive urine sampling, we analysed the sediments of 1160 first morning urine specimens obtained on successive days from 129 healthy schoolboys aged 10-1 to 17-8 years for the presence of spermatozoa. The proportion of subjects with sperm positive urines increased from pubic hair stage (PH) 1 (6%) to PH 5 (92%) with a steep rise between PH 2 and 3. Estimated median age of first positive spermaturia ('spermarche') was 14-1 years. While at PH 1 to 4 all positive samples were found within the first five days of collection, at PH 5 cumulative frequency of spermaturia increased up to day 8. We conclude that repetitive morning urine sampling is a useful tool in assessing spermaturia and may be helpful to screen for testicular damage in epidemiological surveys.
The detection of spermatozoa in the urine has been proposed as a quick, non-invasive method to assess the functional state of the maturing gonad and may be useful in screening for spermatogenic damage in male adolescents. '6 The evidence derived from longitudinal2 4 5 and cross sectional3 studies that spermaturia is a discontinuous phenomenon seems, however, to limit its value as a routine screening procedure. In those earlier reports either a single 24 hour urine2 5or variable numbers of morning urine specimens4 6 were analysed. Considering the intermittent appearance of spermaturia, which probably occurs as a urethral wash out phenomenon after involuntary or masturbatory sperm emission,7 the probability of urinary sperm excretion should rise according to the number of specimens collected. No systematic investigations have been performed, however, in study populations of adequate size over extended The boys were requested to collect their first morning void for two consecutive weeks from Monday to Friday respectively. In case of night time micturition they were advised to collect the first nocturnal urine. The specimens were brought to school in 100 ml plastic vessels and collected daily by one of the investigators. The bottles contained 3 ml of a 0-7% saponin solution in 0-4% aqueous formalin. The urine was stored at 4°C and analysed within 10 days after collection.
Urine analysis was performed according to the method described by Hirsch et al. 3 In brief, a 10 ml aliquot of the well shaken urine was centrifuged at 1800 g for 15 minutes. The pellet was resuspended in 0 5 ml of the supernatant after decantation. The resuspended sediment was examined microscopically. Forty visual fields were checked at a magnification of x400 for the presence of spermatozoa. The same observer (JM) investigated all specimens. A specimen was considered sperm positive if one or more spermatozoa were detected.
At the end of the first week of urine collection, a clinical examination of the pubertal status was performed by a single observer (JM). Genital and pubic hair stage was recorded according to Tanner.8 The volume of each testicle was estimated by use of a Prader orchidometer, and the mean volume of the two testes was calculated.
ANALYSIS OF DATA
As not all boys delivered complete series of 10 
Discussion
The primary target of our study was to evaluate how regularly spermaturia can be picked up in healthy boys by the consecutive collection of 10 morning urines. In contrast to earlier studies3 4 the good compliance of the study participants allowed us to calculate overall probability rates from appropriate numbers of boys at all stages of puberty. Our data demonstrate that spermaturia is better predicted by the clinical stage of puberty than by chronological age. The most powerful criterion to be sperm positive was a mean testicular volume of greater than 20 ml, but also in Tanner PH stage 5 more than 90% of the boys exhibited spermaturia (fig 2) . Thus it is evident that spermaturia is detectable in the large majority of sexually mature subjects within a 10 day period of observation. Detailed analysis of cumulative spermaturia rates according to the number of investigated urines indicates that, however, once spermarche has occurred, spermaturia is a more regular event during early and mid puberty than in grown up individuals, where the first spermatozoa sometimes were not detected before the eighth day of collection (fig 1) . This finding confirms an earlier suggestion by Hirsch et al who, analysing a maximum of five consecutive morning urine specimens, found a more slowly rising cumulative probability of spermaturia in 16 year olds compared with younger boys. 3 We assume that this difference may reflect changes from predominantly spontaneous nocturnal sperm emission towards rather intermittent masturbatory ejaculations in late puberty.
The high sperm detection rate in mature boys with the sampling protocol used in this study also indicates that a 10 day repetitive morning urine collection is more suitable to identify reliably postspermarcheal subjects than a 24 hour or a short term morning urine sampling regime as proposed in earlier reports.2 3 5 Despite the high sensitivity of our sampling technique it probably does not allow quantitative estimations of sperm production during puberty. In early studies of biopsy specimens a gradual increase of the density of mature spermatozoa in the tubular lumen during adolescence has been demonstrated, ' 
